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B ubalus arnee fulvus (swamp buffalo) is extant in North
Eastern pasts of India including Nagaland (Groves, 1996) . However, only little is understood about its diseases probably because of its wild/ semi-wild nature. Eye infections are quite irritating and may alter the mood of animals; they are commonly reported in domestic buffaloes and cattle (Ali et al., 2011) but rarely diagnosed in swamp buffaloes . We report here bacteriological analysis of seven cases (three in female and four in male buffaloes) of conjunctivitis (pink-eye) in swamp buffaloes (Table 1) . In February 2013, we came across seven cases of conjunctivitis in swamp buffaloes in different parts of Medziphema subdivision of Nagaland while organizing veterinary health camps. All cases brought into notice were from animals grazed on banks of Cathe (Pugla) River. From December onward till March end swamp buffaloes are allowed to roam free in empty field for grazing and intermixing of buffaloes from different households take place. This period is time of scarcity of water and fodder in the area. Swamp buffaloes are not reared on organized farms but reared in number of one or two by farmers for using as draught animal for ploughing the fields. There is no specific breed or animal density description.
The disease was evident by weeping eye discharges with or without white/ creamy discharges, sticking on eye lashes or canthi. Affected buffaloes were properly restrained in cattle crush and swabs were collected from conjunctivae of affected eyes in one ml of sterile buffered peptone water (BPW, Hi-Media, Mumbai). Swabs were brought to laboratory for bacteriological examination using standard bacteriological culture technique for mesophilic aerobic and microaerobic bacteria to determine the causal organism (Singh, 2009; Quinn et al., 1994) . Briefly, 2µL of the BPW from sample container was plated onto blood agar (BA, 5% defibrinated sheep blood in blood agar base), and MacConkey agar (MA, Hi-Media) plates each, incubated at 37 o C for 24-48 h. All different types of colonies were counted if countable. Three to five colonies of each type appearing on the MA or BA or both were picked up and re-streaked on BA for purity. All isolates were characterized using growth, staining and biochemical characteristics (Singh, 2009; Quinn et al., 1994) . All the isolates were tested for sensitivity to antimicrobial drugs through disk diffusion method (CLSI, 2006) against amoxycillin 30µg (Am), amoxycillin+ clavulanic acid 50+10µg (Amc), amoxycillin+ sulbactam 30+15µg (Ams), ampicillin 10µg (A), azithromycin 30µg (Azm), aztreonam 50µg (Azm), cefotaxime 10µg (Cft), cefoxitin 30µg (Cxt), ceftriaxone 10µg (Ctr), chloramphenicol 25µg (C), ciprofloxacin 10µg
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Abstract | Bacteriology of conjunctivitis cases in swamp buffaloes indicated that Enterobacter agglomerans in association of other bacteria including Escherichia coli and Pseudomonas may be an important eye pathogen causing conjunctivitis in male swamp buffaloes. However in female swamp buffaloes only one kind of bacteria (no mixed infection) was detected and conjunctivitis might be associated with E. coli, Aeromonas media or Enterococcus faecalis infection. The study indicated that ciprofloxacin, gentamicin and tetracycline may be effective antimicrobials in therapy of the conjunctivitis in swamp buffaloes. Escherichia coli UC A, P, Cd, Pb, Cx, L *All were adult buffaloes of >2.5 years of age. All cases were brought to notice in first and second week of February 2013 in Meziphema region of Nagland in vicinity of Cathe (Pugla) River. From December onward till March end (period of water and fodder scarcity in the region) swamp buffaloes were allowed to roam free in empty field for grazing and intermixing of buffaloes from different households takes place. Swamp buffaloes were not reared on organized farms but reared in number of one or two by farmers for using as draught animal for ploughing the fields. There is no specific breed or animal density description available. Case numbers 1, 2, 3 were from Peren camp, 4, 5 from Kukidolong camp and 6, 7 from Jharnapani camp. **MDR strain, resistant to three or more commonly used drugs (for counting MDR, resistance to one or more antibiotics of a group was counted as one, such as A, Amx, Ams, Amc belongs to one group; Cx, Ctx, Ctr belongs to one group; resistance to P, Cd, Cl, Pb, and L was not counted for MDR; CFU, colony forming units on blood agar and or MacConkey agar; UC, uncountable (>200); Amc: amoxycillin+ clavulanic acid; Ams: amoxycillin+ sublactam; Amx: amoxicillin; A: ampicillin; At: aztreonam; Azm: azithromycin; Ctx: cefotaxime; Cx: cefoxitin; Ctr: ceftriaxone; C: chloramphenicol; Cf: ciprofloxacin; Cd: clindamycin; Cl: colistin; Co: cotrimoxazole; G: gentamicin; Imp: imipenem; L: lincomicin; Na: nalidixic acid; Nit: nitrofurantoin; P: penicillin; Pb: polymyxin B; T: tetracycline.
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(Cf ), clindamycin 10µg (Cd), colistin 25µg (Cl), cotrimoxazole 25µg (Co), gentamicin 30µg (G), imipenem 10µg (Imp), lincomycin 10µg (L) nalidixic acid 30µg (Na), nitrofurantoin 300µg (Nf ), penicillin 10 IU (P), polymyxin B 50IU (Pb), and tetracycline 30µg (T) discs (Hi-Media, Mumbai) on Mueller Hinton agar (High-Media) plates. Isolates resistant to three or more antimicrobial groups were considered multiple-drug resistant (MDR) type. All isolates resistant to imipenem were tested using Ezy MIC strips (Hi-Media) to determine production of extended spectrum β-lactamase (triple ESBL detection strip) or metallo-β-lactamase (meropenem with and without EDTA) as per manufacturer's guidelines. Multiple isolates of a species of bacteria from any case but having similar growth, staining, biochemical and antimicrobial sensitivity characters were considered as single isolate.
A total of 15 isolates of bacteria were detected from swabs in the study. Conjunctival swabs from all seven cases were positive for one (3) or more (4) types of bacteria (Table  1) . Isolates of Enterobacter agglomerans (5) were the most common bacteria followed by Escherichia coli (4) and Pseudomonas aeruginosa (2) detected from swabs of 4, 3 and 2 of the affected animals, respectively. From three cases of she-buffaloes, only one type of bacteria was detected from both of the eyes of the affected animals, one animal each was positive for A. media, E. coli and Ec. faecalis. Though the most commonly isolated from conjunctival swabs of male buffaloes, E. agglomerans were not detected from any of the three she-buffaloes with conjunctivitis. However, multiplicity of bacteria was evident in conjunctival swabs of male buffaloes. All the four he-buffaloes with conjunctivitis had E. agglomerans common in all cases while other bacteria were present in only one or two cases including P. aeruginosa (2), E. coli (2), Pseudomonas pseudoalcaligenes (1) and Vibrio angullarum (1) only. All the bacterial isolates were resistant to penicillin and lincomycin, but sensitive to gentamicin, tetracycline, cotrimoxazole, ciprofloxacin, cefotaxime, ceftriaxone and azithromycin. Of the total 15 bacterial isolates tested seven had MDR (Table 1) E. coli and one each of A. media and P. pseudoalcaligenes was resistant to more than two types of drugs. None of the 15 except an Ec. faecalis isolate was resistant to nalidixic acid. Similarly, only one isolate of V. angillarum was resistant to amoxicillin and its combinations with sulbactam and clavulanic acid. Imipenem resistance was detected only in an isolate of En. agglomerans. However, it did not have either extended spectrum β-lactamase or metallo-β-lactamase activity and its MIC for meropenem and ceftazidime+cefotaxime+ cefepime was 16 µg/ ml and 0.38 µg/ ml, respectively.
In the study most of the isolates were of Gram negative bacteria (GNB) and an Ec. faecalis isolated in pure culture was the only Gram positive bacterial (GPB) isolate identified in the study. The results are in agreement to earlier observations (Tantivanich et al., 1988) showing GPBs as the common bacteria in healthy eyes of swamp buffaloes where GNBs were of rare occurrence. The study made it evident that En. agglomerans in association with one or more types of potentially pathogenic bacteria might be an important cause of conjunctivitis in male swamp buffaloes in Nagaland. Results are in concurrence to earlier study (Singh et al., 2012) reporting En. agglomerans and P. aeruginosa as cause of conjunctivitis in swam buffaloes. In human beings, En. agglomerans with other pathogens has been reported to be an important cause of conjunctivitis (Bottone and Schneierson, 1972; Ben-Tovim et al., 1974; Sowka et al., 2001) . Therefore, En. agglomerans and P. aeruginosa isolated as cause of conjunctivitis in male buffaloes might be considered an important zoonotic risk to animal handlers, however, need further confirmation. Another important pathogen causing conjunctivitis in swamp buffaloes might be E. coli, which was detected either as the sole isolate or along with En. agglomerans. Escherichia coli, though common in environment has often been reported in association with eye infections (Golshani et al., 2013) .
Though isolation of V. anguillarum as cause of conjunctivitis is rare its inherent virulence potential (Milton et al., 1996) might be responsible for its association with conjunctivitis in swamp buffaloes. Moreover, it is considered as halophilic organism (Pazos et al., 1993) and its isolation from buffalo might be important; the salty nature of tears in conjunctival sac might be associated with growth of the bacterium in swamp buffalo eyes.
Isolation of A. media as cause of conjunctivitis from a sheswamp buffalo appears to be first report but aeromonads have been recognized as potential eye pathogens in humans since long (Sartory, 1999) .
Isolation of multiple drug resistant (MDR) bacteria from swamp buffaloes, the animals which are rarely been treated in Nagaland with antibiotics, though looks awkward but isolation of MDR strains of several bacteria from clinical as well as environmental sources in Nagaland has commonly been reported (Singh, 2012; Singh et al., , 2014a Singh et al., , 2014b Singh et al., and 2014c ) from varied sources including from swamp buffaloes indicating circulation of the antibiotic resistant strains in Nagaland. Emergence of MDR is bacteria may not be always associated with use of antibiotics in the host there may also be several other factor leading to existence of MDR strains even in those places where no earlier antimicrobial exposure was recorded (Kumar and Singh, 2014) .
Though study was on limited number of cases, the study is of veterinary clinical significance in little explored field of swamp buffalo diseases. The study provides an insight into microbiology of eye infections of swamp buffaloes.
